Abstract. The purpose of this paper is to introduce new linear codes with generalized symmetry. We extend cyclic and group codes in the following way. We introduce codes, invariant with respect to a family of generalized shift operators (GSO). In particle case when this family is a group (cyclic or Abelian), these codes are ordinary cyclic and group codes. They are invariant with respect to this group. We deal with GSO-invariant codes with fast code and encode procedures based on fast generalized Fourier transforms. The hope is that thesemore general structures will lead to larger classes of useful codes "good" properties.
Introduction
Let F be a finite field. A block code of length N is a subset Cof and p is a prime. Although any subset forms a code, there are codes with more structure that are very useful and compose the majority of block codes in practice. A linear block code is a block code that is an F -subspace of the F -vector space .
N F In addition to linearity, there are many structural properties that make for good codes. One of the most prevalent such structural properties is symmetry of code, that is described as invariance with respect to a group. Invariance (code symmetry), in many circumstances, leads to some nice encoding and decoding algorithms yet it is a very simple structure to describe. For these reasons, it is one of the most studied structural properties in coding theory. It means that group of code symmetry of a cyclic code N ⊂ F C is . Cyclic codes are studied from many points of view. One way is to view them as ideals of an algebra. Define • negacyclic (skew-cyclic) codes [4] [5] [6] [7] [8] [9] [10] [11] . The terminology of the cyclic codes theory may be extended to define a larger family ofcodes. We start by introducing vector-induced clockwise and counterclockwise shifts. Given a vector The class of dyadic codes is a special case of abelian group codes [13, [14] [15] [16] which is briefly discussed in the third. In this paper, we would like tointroduce new linear codes with generalized symmetry. We extend cyclic and group codes in the following way. We introduce codes, invariant with respect to a family of generalized shift operators (GSO). In particle case when this family is a group (cyclic or Abelian), these codes are ordinary cyclic and group codes. They are invariant with respect to this group. We deal with GSO-invariant codes with fast code and encode procedures based on fast generalized Fouriertransforms.The hope is that these more general structures will lead to larger classes of useful codes "good" properties. The rest of the paper isorganized as follows: in Section 2 and 3, the proposed method based on families of generalized shift operators (GSO) is explained.
Dyadic addition of two numbers i and j denoted by
2 i j ⊕ is defined by () ( ) ( ) ( ) 1n n n n n n n n n n k i j i i i i j j j j i j i j i j i j k k k k − − − − − − − − − − = ⊕ = ⊕ = = ⊕ ⊕ ⊕ ⊕ = where ( )mod 2 l l l k i j = ⊕ , for 0,1, 2,..., 1 l n = − . The dyadic shift,
Methods

Generalized shift operator
The purpose of this subsection is to introduce the mathematical representations of generalized shift operators associated with arbitrary orthogonal (or unitary) Fourier transforms ( F -transforms). For illustration, we also particularize our results for many transforms popular in coding and signal theories. The ordinary group shift operators ( ) ( ) ( ) 
be vector space of F -valued functions, where
The theory of generalized shift operators was initiated by Levitan [21] - [22] . According to Levitan 
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We expand notion GSOs on the more complex signal space. Let ( ) : 
be two vector spaces of ( ) lg F A -valued functions. Here
, for which the following equations hold: A fundamental and important tool of coding and signal theories are shift operators in the «time» and «frequency» domains. They are defined as
. 
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i.e., harmonic signals 
and
time"-shift and "frequency"-shift operators (GSO's), respectively, where
For these operators we introduce the following designations:
here, symbols " , ⊕ ( "," , ' $ " denote quasi-sums and quasi-differences, respectively. If ,
The expressions (8)- (9) are called multiplication formulae for basis functions
They show that the set of basis functions form two hypergroups with respect to multiplication rules (8) and (9), respectively. Consequently, two (8) and (9) we easily obtain the matrix elements of the GSOs in time and frequency domains * * , ,
, ,
The expressions (10)- (11) can be compactly written on the operator language 
If there exist such an element 0 ω that the equation 
We see also that two families of time and frequency GSOs form two hypergroups { } 
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Analogously, for a spectrum ( ) 
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We will need in the following modulation operators:
From the GSOs definition it follows the following result (two theorems about shifts and modulations). Shifts and modulations are connected as follows:
Generalized convolutions and correlations
Using the notion GSO, we can formally generalize the definitions of convolution and correlation. Definition 5. The following functions 
respectively. Theorem 1. Let us take two triplets
Obviously, ( ) 
Theorem 2. Let us take four triplets ( ) 
Codes invariant with respect to GSOs
We are going to consider block codes of length N as subsets 
respectively. They generate two hypergroups H G-and * H G .
Definition 6. H G-and
It means that H G-and
hypergroup symmetries . Reed-Solomon (RS) codes are nonbinary cyclic codes [23] . The most natural definition of H Gand * H G -invariant RS codesare in terms of a certain evaluation maps from the subspace ( )
We define an encoding function for H G-and 
... 
having the following forms 
It is easy to see that cyclic convolutional codes and group convolutional codes are particular cases of H G-and * H G -invariant convolutional codes.
Examples
Let N H be a finite Abelian group of order 
and 
and if necessary, in this designations we will distinguish groups, acting in 
